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(54) Skin package fllni 

(57) A skin packaging film, particularly suitable for skin packaging high P^^^^^J'"''^^''!^''^'^ 

SleneS^Ta^fe^^^^ In one embodiment, the film is antistatic and may be employed for sk,n packaging of 

electro-static sensitfve Items sucfi as circuit boards. 
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acDs package; filk 

The present invfincim relates to a specific film as a skin padcage 
• film for higb-pTDfile and/or heavy articles, both food and noa-food itans, 
)tore particularly the film conprises linear etfaylene/alpha-olefin copolymer. 
5 to a preferred enixxiiiimt, the film is antistatic or static dissipative. and 
may be aiplpyed for skin packaging electrostatic l«nsitive devices, such as 
circuit boards. 

BAOOaSOlND OF THE INVENIIGN 
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Skin packaging is essentially a vacuian forming process. In a 
typical process, a sheet of thermoplastic film is placed in a frame, and 
below the frams Is a vacuum plate upon which a piece of support pervious to 
gases such as a baddng board is placed. The pmiiact to be skin packaged Is 
positioned on top of the baddng board and heat Is applied to the thermo- 
plastic film in the frame. When the film has been, heated to becane 
sufficiently soft, the frame is lowered- and the plastic sheet drapes itself 
over the product. As this happpns, a partial vacuum is created throu^ the 
vacum plate and Ae air ttjdemeath the plastic film is withdrawn through 
liie backing board- Ihe air pressure differential between the top and the 
bottom of the plastic sheet causes the sheet to be ti^tly pressed around 
the product. The stpport is ad^sted to bond to the plastic sheet. 
Typically, the film way be ttemally bonded to tije si^jport, or tb& film m^ 
be coated with a ghae or tie backing board may be so coated. Where the twD 
contact each other, a strong bend is formed resulting in a package in vfaLch 
the product is tightly held to the support for safe shipping and for sub- 
25 sequent rack display in retail stores. 
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Vacuun skin packaging diners fron the above described sWn 
padeaging process In chat both the thexmplastic film and the support are 
^^ious to gases and the resultli« package can be evacuated and h«ffleti- 
sealed. If desired. The san* end result is sou^. i.e. the product 
is to be tig^itly held by tiie film to the baddng board, tte vacuum sWn 
padeaging process generaUy enplcyes a vacuum chaober «tth an open top. The 

^^nn an Impervious baddng board is placed on a platform «xth^ the 
^ chancer. Ihe top of the chanber is to covered by a sheet of fil» 
^ch is clan5«d ti^tly against the chanber to &rm a vacuum type clo^ 
rt^ d«±er is evacuated «hile the fibn is heated to fotming and softening 
teoperatures. rte platform can then be raised to drive the product into the 
fi2M and air pressure can be used above the film to force it 
ti^tly around the product, 

Ihe conventional r^thod en,.loyes a baddng board which is porous 
or vhidx is perforated to take it pervious to gases so that the vacuum may 
be drawn directly through tie baddng board. 

Bie term 'Vacuum" as used herein means a differential fluid 
pressure vhere the fluid can be either a gas or a liquid. The 0«m "skin 
Ldcaging" as used hereli' is intended to refer to vacuum padcagi^ pro- 
U«Jas described above, regardless of ^ther the support is P-vious ^ 
i,„ervious. Typically the suj^rt is made of a -^^^-tT^he^ 

polymer so that the film sheet vill adhere as sheet xs he^ 
^drapef^^tbe article being skin pad^ged and a differential pressure 
Is applied. 

various patents describe skin padeaging madiinery and methods, 
representative patents are French Pat. Nb. 1.258.357 <Bresson) Olardx 6. 
SI) Itendi Pat. No. 1.286.018 (LaroA Iteres. Ltd.) (January 22. 1962K 
i!!ii;i^at. NO. 245.77A (Colbro P«^etary Ltd.. and Cole and Son 
Ltd.) (July 16. 1963). U.S. Pat. No. 3.491.504 (Your^ et al) 
^^^7. 1970). U.S. Pat. 3.545.163 (Mahaf^y et al) (Dec«^ 8^97^. 
uT^. N^. 3.694.991 (Perdue et al) (October 3. 1972). and U.S. Pat. No. 
, 537 Tli et al) (August 27. 1985). Ihe disclosures of these 

^fj;^ L her^ incorporated by reference. H»«ver. it is noted *at^ 
Sim of the invention may be employed «ith various other types of stan 



packaging mdiixiexy. such as the VS-44 narketed by the Cxyovac Division of 
W. R. Grace or the PORT-A-VAC marketed by AhPak. The film of the itiventioti 
is not intended to be lisiited to skin packaging enplpying only the 
machinery mentioned herein. 

5 Skin packaging techniques are often disadvantageous in that an 

excess portion of . film is landesirably wrinkled on eva cu a tio n and the 
packaged nacerial or article becooss irregular in shape« thus producing a 
poor ^xfpT™^ eqppearance. In addition, t±ie wrapping film is apt 'to be 
broken In the portions folded and wrinkled. It has been asceartrained in 

10- actual practice that as the film thins in the course of the vacuum skin 
packaging process, conventional films, due. to poor tensile strength and 
poor elongation, tend to be broken when subjected to high stretch or draw 
ratios at particular projections or recesses randomly arranged on the 
material being pacjcaged, . The breaking can occur during the packaging or 

15 afterwards ^T^^ig handling of the packaged product. Methods and films are 
thus tsifavorable from a 'practical point of view. There Is accordingly a 
strong demand for inproveosnt in the packaging films and methods. 

Conventional low density polyethylene (IDPE) is typically used 
for skin packaging, and attenpts to provide specific ixopruved skin packaging 

20 ^^itwe have been nade in t±)B past. For instance, disclosed in U.S. Fat. No. 
4,275,544 (Hisazumi ct al assignors to Itoeha) (June 30, 1981) is an im- 
proved mthod of vacuum packaging by using a specific laminated film as a 
package film, the laminated film being conposed of a plastically deformable 
le^er of a synthetic resin having a yield stress more than 50 kg/on at a 

25 tenperature of 23*C. and an elongation of less tiian 30Z at elastic limit at 
a shaping ten5>erature of 50' to 180*C. and an elastic layer of a synthetic 
resin having an elongation of more than 40Z at elastic limit at the shaping 
CQiperature. Also, disclosed in U.S. Pat. 4,375,851 (Paulos assignor to 
Bonis) Qtoch 8, 1983) is a skin packaging material conposed of a film of 

30 thermoplastic material having a reinforcement consisting of strands (in the 
form of netting, or all extending in one direction parallel to one anodier) 
adapted on eaqwsure for an ai^picipri ate tim interval to a source of heat to 
have bot^ the f^''"' and strands heat tq> to a forming teof)erature for being 
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skin packaged around an article on a substrate, with the strands less ex- 
stensible than the film on equal heating of the film and strands, and the 
skin packaging of articles utilising said mterlal In siich manner that the 
strands flare out fecm the article at the base of the article to provMe a 
broader base of support for the article and to prevmt indue thinning of the 
film. Also, it is known franU.S. Pat. 4.590.741 (liisig et al assignors to 
General pmamics) (May 27. 1986) to skin package electrostatically sensitive 
itais vith a 3-lao^ fHoi Including first and second outer layers of toat- 
sealable. electrically sani-conductive pOlyetlylene each h«rfng a -siaface- 
resisivity exceeding inol^ ^ ^ square, and a middle layer of beat- 
sealable polyeti^rlene sandwiched between and bonded to said first and second 
outer l^s and in^nregpated vith a sloughable. electrically-conductive 
material providing said middle layer with a votome resisivity no than 
iao3 otes per centimeter, wherein said electrically-conductive material is 
prevented from sloughing to contaminate said item- by said fixst or said 
second sanlconductive polyethylene layer. " 

Accordingly, an object of this invention is to provide a suitable 
fihn for skin packaging of products, which film eiiiblts high tensile 
strength and elongation properties even at high stretch or draw ratios, 
thereby it is sufficiently deformable so that it can confem to t*e sh^ of 
• the hi^-profiLle and/or heavy product being packaged by defcnnation without 
bteakinE. In other words, the film possesses an exceUent deep draw feature 
affording a hi^ draw ratio. It is another object of this imention to 
provide a skin packaging film for packing high profile and/or heavy 
products which film has antistatic characteristics. Thus, it is anaspect 
of ti« fila that the ato serves weU as a material for packaging articles 
^ typically have sharp projections such as bone-In meat, electronic 
™oneats. and the like. Ohe films in accordance with the present in- 
vention also t^ically have excellent see-through properties ^ 
vantageoua &r reading code nurisers preprinted on a product wr^d with the 
fiLn. The films often «diihit very good adhesion to the support, 
particularly thermal bonding when the support is surlyn-coated cardboard. 
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Ihere&re, the present invention provides a skin packaging 
f^^m ccaprising linear edylene/alpha-olefin copolymer. 

The present invention also provides a skin package ccnprising a 
5 support of a aaterlal adapted for bonding to one face thereof of a polyoeric 
film, an article on said face of the support, and a polymeric film ceopris- 
ing linear et±ylene/alpha-olefin copolyner. 

Ihe present invention also provides a skin packaging process 
coaprtsings a) placing an article to be packaged on a supporti b) 
10 positioning a film of linear ethylene/alpha-olefin copolymer above said 
article and support, c) . heating the film, d) evacuating gases frcm the 
space between said film and said support, and ^) sealing said film against 
said s u pport. 

The present Invention also provides a .skin packaging film 
15 coo?>rlsing linear edylene/alpha-olefln copolymer, s^ld film being suitable 
for skin padcaging higji profile or heavy articles. 

The present invention also provides a skin package conprising a 
support of a material adapted for bonding to one face thereof of a polymeric 
film, an article on said face of the support and a polymeric film comprising 
20 linear etHylene/alpha-olefln copolymer, said film being sufficlsitly de- 
fonnable whereby hi^ i»rofile or heavy articles can be skin packaged vith 
the film. 

The present invention also provides a skin packaging process for 
packaging an electro-statically sensitive item ccnprlsing: a) placing the 
25 item to be packaged on a support, b) positioning a film above said item, 
c> heating the filn d) drasdng a vacuun between said film and said support, 
and e) drawing the film over and around the item forming a heat seal with 
the support, f) wherein said film coaprises an antistatic linear ethylene/ 
alpha-olef in copolymer film. 



Ihe present iiwentim also prcnddes an antistatic skin packaging 
film coaprislng antistatic liiiear ethylena/alpha-olefin o^lymer. 

It is a feature of the film of the Invention that it has a high 
dr«, ratio of about 20;1 or higj^r and thus can be arplxyed to sWn package 
h ig h profile objects. 

BRIEF DESOOPIION OF THE KIAWIIIGS 



FLG 1 is a schflmtic representation of a skin packaged, high 
profile object of rectsngular cross-secti^ In the direction horizontal to 
the support. 

. FIG. 2 is a schenatic representitioa of a skin packaged, hi^ 
pro£Lle sharpened pen:ll. 



DEIAIIH) EESCJOPIICW OF BE mJESmSSH 

Ihe film of tiie present invention exhibits excellent draw ratios 
and stretch thereby it is sufficiently deforinable so that it -^can be e^loy- 
skin package hi^ profile ar>d/or heavy objects, ^ '^f' ^ ^ 
Lended to Lan objects having a «ei^t of about 10 pounds 
Zre nnre preferably about 15 pounds (about 33 kg) or nrre. oore preferably 
TJLs (44 kg) or «,re. ^ "hi^ profHe". it is int««fed ton>e^ 
a verLal dl»ension:«lni»« horizontal dlnenslon ra^ of 
?^^oT«^ for instance, an essentially cylindrical object having a 
;™0' ^ (30.8 c^^r^ directi* ^^^^^^^ 
aT substantially perpendicular) to the support and a base 

rS (2.5 U^tt^ direction substantially horizontal to ti« 
^ fii Sdbits an excelleni: de^. and wiU" skin package 
support, lae tajm «^ ^rtical dioensionsiidniiiun horizontal 

rrs'^ ZJT^ - T^rjzrz 



- 7 - 

illustrated In Exanyle I f) below, the deep draw ratio is about 6A:1. Con- 
ventional IDPE works at 16 j1 as can be seen in Table IlIB below, but spUts 
at 26;1, as can be seen In Table IIIC below. Of course, the film of the 
dnventd^ can be enplqyed, if desired, to skin package objects of lesser 
5 «ei^t or shallow profile objects. 

The filffl of the present invention ccnprises the jaolyethylene, 
linear ettylena/alpha-olefin copolymer. B» linear eaiylene/alifca-olefan 
copolyner may be blended with one or more suitable other polymers . Suitable 
other polyners are further described below. The term "linear low deftsity 

10 polyetlylene" OITEE) as used herein, for tlie linear etigrlene/alpha-olefin 
anplpyed in the present Invention, refers to the newer copolyners_of 
etlylene with one or more comonoiiers selected froa C^JoCjq alpha olefins 
stS^ bucene-1, pentene-1, A-isetlyl-pentene-l , Kexene-l, octme^l, etc. in 
^ch the mjlecules thereof comprise long chains with few side chains 

15 branches or cross-linked structures achieved by low pressure polymerization. 
The side branching which is present will be short as conpared to non-linear 
polyetlyienes. Hie mslecular chains of a linear polymer nay be mtertwlned, 
but the forces tending to hold the molecules together are plysical rather 
than chanical and thus may be weakened by energy appUed in the form of 

20 heat. Linear low density polyethylene has a density preferably to the range 
of fnxa about 0.911 g/cc to about 0.928 g/cc for film making purposes- The 
xiBlt flow index of linear low density polyethylene generally ranges form 
between about 0.1 to about 10 grams per ten minutes and preferably between 
fio& about 0.5 to about 3.0 grams per ten ndnutes. I^Inear low density 

25 polyethylene resins of this type are cannerdally available and are 
nanufactured In low pressure vapor phase and liquid phase processes using 
transition metal catalysts. Also, very low density linear low density 
polyethylenes (VLDIE) nay be enplqyed, and such typically have a density 
from about 0.910 g/cc to about 0.860 g/cc, or even lower. 

30 Suitable other polymers which may be blended with the linear 

etiylene/alpha-olefin todude, but are not UmLted to, polyethylenes other 
than linear ethylene/alpha olefins, ettylene vinyl acetates, and eti^lene 
•all^l actylates. Polyethylenes having densities ranging from about 0.900 
g/cc to about 0.928 g/cc are called low density polyethylenes (ILPE) ^*ile 

35 those having densities fran about 0.929 g/cc to about 0.940 g/cc are called 
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ttdim density polyetlylenes (MDEE). and t±ose having densities froa about 
0 941 g/cc to about 0.965 g/cc and over are called high density poly- 
edylenes <HDEE). the older, classic low density types of polyethylenes are 
usuaUy polymerized at high pressures and tas^ratures whereas the older, 
5 classic density types are usuaUy polyiDerired at relatively lo« 

tfflperatutes and pressures. Etiiylene vaiqrl acetate copolymers (E7AJ are 
fenKd frou etlylene and vinyl acetate monomers wherein the etlrylene derxved 
units in the copolymer are present in m^'or amounts and the vinyl acetate 
derived units in. the copolyner are present in minor amounts. For film 

10 fonning purposes, it is desirable that the VA content of the m be-fton 
about 3Z to about 25Z as when an m has a hi^ VA'ccntent t±e EVA behaves 
«re lite a glMfl or adhesive. Ethylene alkyl actylate copolymers (EAAJ re- 
fers to copolymers formed fecm ethylene and alJcyl actylate wherein the 
ethylene derived units in the copolymer are present igi major amounts and the 

15 alkyl acrylate derived units in the copolymer are present la minor amounts, 
tttus, the term "etiyleneHnethyl acrylate- copolymer" OHM refers to a co- 
polyner formed from etlylene and methylacrylare. moncmers. The term 
"etiylene-ethylacrylate copolyna: (EAAJ refers to a copolymer formed from 
etlQrlene and etlyl acrylate nmcmers. The term "etigrlene-butyl acrylate 

20 copolyner" (EBA) refers to a copolymer formed from ethylene and butyl 
acrylate monomers. Haay suitable EBA's are connercially available and these 
have a butyl acrylate content ftco about 3Z to about 18Z by vei^. 

Also suitable for blending are copolymers of an alpha-olefln of 
the formula BHC-CH, wherein R is H or to Cg alkyl and an alpha.beta- 

25 etl^lenically unsaturated carboxyUc acid, and the like. Preferably, in 
the BHOOU copolymer of an olefin and a carbojcyllc acid, the olefin is 
ethylene ^ the carixaylic add is acrylic acid or methacrylic add. 
Materials, which are the cppolynsr of an alpha-olefin having the fonula 
BHOOL, wherein RlsHorCitoCg alkyl andan alpha,beta-ethylenicaUy 

30 unsatiaated carbaryllc acid, representatively m^ be one of the Nucrel (TO) 
polynBrs supplied by du Pont or m^ be one of the Erlinacor (DO polymers, 
supplied by Dow Chemical Coupaiy. Midland. Michigan. OHese are produced by 
the copolynerizatlon of ethylene and a carboQrUc acid caroncmer therefor 
such as acrylic add or methacrylic acid. Also, the copolymer of an alpha- 

35 olefin having the fomuU mXX^ ^*>^^ R is H or to Cg alkyl and an 
alpha.beta-etiylenlcally unsaturated carbogrllc add may be metal salt 



neutralized such as with sodium, Ka. Thus, the copolymer may be an ioncoer. 
Fepresentatively, such an iononeric material is. coaxnercially available as 
Surlyn (IM) from tha E. !• du Pont de Nemours CocDpany of Wilnington, 
Delaware* and is described in detail in U. S. Patent 3,355»319 and U. S. 
5 Patent 3,845,163. 

In the preferred edbodiment, the film is a ntistatic or static 
dissipative, and may be enplqyed for skan" packaging of electrostatic sen- 
sitive items sudi as circuit boards, Nevertheless, this eobodiment of the 
film is also suitable for skin packaging of other jizoducts t^t do not* need 
10 antistatic protection, stjch as pork, red meat, cairtons of cottage cheese, 
boxed toys wherein one side of the bcx is open for '•jiewing the toy throu^ 
the plastic film skin package, and the like. 

In the antistatic eiibodiment, tha polymer contains less than about 
20 percent by wei^t, more preferably less than about 15 percent by wei^t, 

15 of one or nore antistatic agents. The agent (s) will generally increase the 
conductivity of the polymer (polymers are typically excellent Insulators) by 
an order of magnitude up to several orders of magnitude. There is no 
p ^rr-^/^ tiay noethod required for incorporating an agent into the polymer, and 
any of the well-known solvent ''wet" blending, melt blending, or dry blending 

20 methods way be enployed. 

This antistatic enbodimsnt may be exhibited by the ability of the 
polymeric film containing the agent to promote static charge decay, i.e. to 
dissipate a static charge. The film of polymer containixig the agent is able 
to dissipate 991 of an applied static charge of dbSOOO volts direct current 
25 in a short amount of time, i.e. less than 20, more preferably less than 5, 
most preferably less rh ^ 2 seconds (2000 milliseconds). 



The Departsmt of Defense (DOD) and the Electronics Industry 
Association (EIA) each have their own standards on surface resistivity of a 
Tnq foWjii In otifis/square as follows: 
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SURFACE BESIgnVITY BANCgS 



Static 

Insulatlve Antistatic Dlsslpatlve Conductive 

^ ml* in^* to 10^ 10® to 10^ Less Ihan 10^ 

DOD Greater Than 10 to lu au uw aw 

5 ^ Greater Iharx lo" lo" to lO^ I^ss lhaa lO^ 

AS can be seea. there are t«o oaln differences. One is that EIA defines 
ix^tive as above about 10^ oh»s/square. whereas DCD defines li«ulative 
as above about IqI* ohas/square. Ihe otier difference is that m has one 
range of about lO^^ to about 10^ ehas/square as antistatic. «hlch results In 
10 antistatic being synor^ ^Ath static dlssipative. Ca the other hand. DOD 
divides this into t«o separate ranges of about lo" to about 10 ohos/square 
for antistatic and about 10^ to about lO^ oh»s/square fcr static disslpa- 
tive Frequently the Uterature. especially older literature, equates 
antistatic with static disslpative In discussions about static electricity. 

15 nws, the term "antistatic" as used hereto descrfbes naterial 

having a surface resistivity to th^ range of about 10^ to lo" «*n»s/square 
(Department of Defense standard) and/or a'material ^Addx can dissipate 99% 
of an applied static charge of ± 5000 volts direct current to a short ancunt 
of tinB preferably less than about 20 seconds, nmre preferably less than 

20 about 5 seconds, test preferably less than about 2 seconds (Federal Test 
Method Standard lOlC. Method W46.1. "Electrostatic Properties of 
Materials"), and/or a mterial having a surface resistivity to the range of 
about 105 to lo" otas/square (an alternative standard of the Electronics 
Izidustry Association) . * 



25 



30 



The antistatic agents useful to the preferred axbodliuent of the 
present invention inay be seUcted froo (a) one or anre fatty acid esters of 
polyiisrdr«qr alcohols, (b) one or -ore polya3to«ylated ccoyounds (i.e. poly- 
Shers) sudi as polyedylene «dLdes. polypropylene cocides . polj^^lene 
csddes. polytetra^tigrlene oxides, the reactlm products of polyallraqrlates 
vitfa long chato acids, the reaction products of polyalkoxylates with long 
chato alcohols, the reaction products of polyaJkcaylates with long dudn 
acid esters of polyi^dra.q7l alcohols (for instance polyaUtoxylate reactlm 
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products of long chain acids, of fatty glycols, of fatty sorbitols, of fatty 
sotbitans. and of fatty alcohols), or a oixcure thereof, or a mixture of (a) 
and (b). Suitable long chains In either <a) or (b) are desirably fipooi about 
Cg to about or hl^. ttte polyether chains la the suitable poly- 
5 alk0xylated ccapounds are of the fonmla (.-<Xij^')^ wherein x is fron 2 to 
about 8, %*ierein the aUcyl group is straigjit or branched, and v*iereln n is 
feom 2 to about 1000. Each agent wiU work Ijy itself In a polymeric caa- 
posicLon, as such - antistatic compositions ediibit excellent static decay 
times t hotrevar, t±ie ccobinatlon of agents (a) and (b) In a! polymeric can- 

10 position is nore desirable as tiiese antistatic conpositians display even 
shorter static decay times. Desirable fatty acid ester sii>stituted poly- 
lydroscy alcohols include, but are not limited to, the pclylqrdroKy alcetools 
selected from the Cj to Cg alcohols, such as ethylene glycol, 1,3-propylene 
glycol. 1,2-propylene glycol, 1,2-butanediol, mB80-2,3-butanediol. 

15 1,4-butanediol, pinacol, pentaerythtitol, 1,2,3.4,5-pentanepentol, 
s^itan, or soAitol, which polyhydroxy alcohol has been substituted with 
one or wte fatty acid ester groups. A very desirable fatty acid ester 
substituted polyiydrosqr alcohol is glycerol monostearate (CMS) . A desirable 
polyether is polyethylene oxide (PEIO) , such as that sold by Itoion Carbide 

20 under the trade name Polyox, or is polytetranethylene oxide, such as that 
sold by du Pent under the trade name Terathane. A very desirable poly- 
allcoxylate of a fatty alcohol is a polyethoxylated cetyl alcohol (FECAJ. as 
represented by the forniiLa C^^^^-Ol-C^irO-^r^i wherein n is from 2 to about 
50. A 'very desirable antistatic film cooprislng linear ethylene/alpha- 

25 olefin copolyner contains CMS, PBO, and PECA. 

Advantageously, the admixture of polymer and antistatic agent also 
Includes a soaU anuunt of about lOZ by weight or less, more desirably about 
7Z by wei^t or less of an antiblock, to help alleviate any tactile 
tackiness. A suitable andblock is the slloid present In EPE 8160 supplied 
30 by Teknor A^ex. 

Jtojfacturlng of films m^ be a econpH s h e d as follows. The film 
nay be fbtmed from non-orientable material or. If formed from an orlentable 
(i.e. heat-shrinkable) material may be formed foan a tube by using a 
"trapped bubble" technique cammly known as the "hot blown" technique, la 
35 forming a hot blown film, the tube is first stretched by a hot blown bubble 
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essentially todlately after extrusim «hile the tube Is stlU at an 
elevated tsnperaOire above the orientation tanperature range of the 
oaterial Thereafter, the film is cooled, by «ell-kno«a methods. Those of 
skill in the art are «ell familiar witii this process and the fact that the 

5 resulttag film has substantially moriented characteristics. Other methods 
for fctmtag unoriented films are «ell known. Bcoplaiy. are the planar 
methods of slot die «ccrusian or cast ectruslon which, likewise, are well 
taown to those to the art. If an oriented. i.e. heat-shrtokable. film is 
desired, the manufacture may be generally accaiplished by extrusion (stogie 

10 layer films) or coextruslon (multi-l^er fllas) of thexmoplastic restoous 
naterlals whi«ih have been heated to or above their flow or melttog potot 
frcm an extrusion or coextrusion die to. for exaB5.1e, either tubular or 
planar (sheet) form, followed by a post extrusion cooling. Tbe stretcWng 
for orientation way be conducted at some potot durtog the cool down ■Mle 

15 the film is still hot and at a temperature withto its orientation 
tenperature range, followed by ccaplettog the cooling. Alternatively, after 
the post extrusion cooling, the relatively thick "tape" extrudate Is then 
reheated to a tenperature widito its orientation tanperature range ffld 
stretched, to orient or align the crystallites and/or molecules of the 

20 material and then cooled do«n. An "oriented" or "heat shrixikable «at«aal 
is defiled herein as a material which, when heated to an appropriate 
temperature above roan temperature (for exanple 96-C). wiU have a free 
shrtok of about 5Z or greater to at least one linear direction. 

Mary other process variations for forming films are well known to 
25 those to the art. For exanple. conventional theimofcrmtog or lamtoattog 
techniques may be enployed. Tor tostance. multiple substrate layers may be 
first coextruded vto a blown bubble tube with additional layers thereafter 
being extrusion coated or laminated thereon, or two nultl-layer tubes may be 
coextruded with one of the tubes thereafter betog extrusion coated or 
30 laminated onto t±M otSier. 

As used hereto the term "extrusion" or the term "extriidtog" is 
Intended to Include extnisioa, coextruslon.- extrusion coating, or 
cccbtoations thereof, whether by tubular methods, planar methods, or 
ocdbinations thereof. 
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If desired, the film of the iHvetitlm may contain a barrier layer. 
Ihe barrier layer may be cccposed of a layer conpristag vit^lidene chloride 
copolynfiT (saran), or ccqposed of a layer ccnprising hydrolyzed ethylene- 
vlnyl acetate copolymer (EVCH), preferably hydrolyzed to at least about 50Z, 
5 most preferably to greater than about 99Z, or coaposed of both a l^rer 
cooprisli^g vlnylidene chloride copolymer and a layer ccoprislng EVDH. * Vflien 
the barrier layer is conposed of a layer conprislng EVOH, the mole percent 
of vliyl acetate, prior, to hydrolysis should be at least about 29Z, since for 
lesser anounts the effectiveness of the hydrolyzed copolymer as a barrier to 

10 fluids such as gas is siibstantially diminished. It is further preferred 
that the barrier copolyner have a melt flow being generally caxpatible with 
that of the other ^r^r^c^j^ of the multi-layer film, preferably in tba 
range of about 3-10 (ufilt flow being determined generally in accordance with 
ASTH D1238). The gas of main concern is oxygen and transmission is 

15 considered to be sufficiently low. i-e. the barrier material is relatively 
gas inpermeable/vjhen the transmission rate for the barrier material is be- 
low 70 cc/m^/mil thickness/24 hours/atms, as measured according to the pro- 
cedures of ASIM tethod D-1434. EVDH can be advantageously utilized in the 
film of the invention since irradiativc high energy electron treatment of 

20 the fiilly coextruded film does not degrade an EVGH barrier layer, as could 
be the case -of a vixxyUdene chloride copolymer barrier layer, as is further 
discussed below. Ihis gas "inpermeabiUty*' of barrier polymers such as 
Saran or EVQH as described in this paragraph is intended only to be a re- 
ference to barrier polymers. It is not intended to be a reference to the 

25 gas "iayervious" characteristic of one kind of si^port used in skin packag- 
ing as described above, althou^ in some skin packaging appUcations it may 
be desirable to eaplay a barrier polymeric film as tiie support. 

Irradiation is not necessary, as very suitable films exhibiting an 
excellent deep draw and a hi^ draw ratio can be obtained without 

30 irradiation. Irradiative cross-linking, if desired, way be accooplished by 
the use of high energy electrons, ultra-violet rays. X-rays, gduiiu rays, 
beta particles, etc. Preferably, electrons are enplqyed xrp to about 20 
megarads (MR) dosage. The irradiation source can be any electron beam 
generator operating in a range of about 150 kilovolts to about 6 megavolts 

35 vith a power output capable of si5>plylng the desired dosage. The voltage 
can be adjusted to appropriate levels \4vich may be for exanple 1,000,000 or 
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2 000,000 or 3,000.000 or 6.000.000 or higher or lower. Many other 
™ainis for irradiating filiis are known to these of skiU In the art. The 

irradiation is usually carried out at a dosage between about 1 MR and about 
20 MR, «ith a preferred dosage range of about 2 MR to about 12 MR 
5 Irradiation can be carried out conveniently at rocm tenperature. although 
hi^ and lower taiperatures . for exanple. O'C to 60»C nay be enjMoyed. . 

Tvartberante, tdiose of skill in the art generally recognise that 
irradiation with hl#i energy electrons is genei^y harnful to saran b^ 

layer capositions. as irradiation nay degrade and discolor saran. making it 
10 turn brownish. Thus, if full coe:d«sion followed hl#i energy elytron 
irradiation of the nulti-l^ sttuccure is carried, out on a film having a 
barrier layer containing a saran layer, the irradiation should be done at 
low levels with care. Alternatively, this situation may be avoided by using 
extrusion coating. Accordingly, by means of extrusion, coating, one may 
15 first extrude or coextrude a first layer or layers, subject that layer or 
tors to hi^ energy electron irradiation and thereafter extrusion coat- the 
saran barrier l^er and. for that matter, simultaneously or sequentially 
extrusion coat other later layers (which may or may not have been 
irradiated) onto the outer surface of the extruded previously irradiated 
20 tube. This sequence allows for the hi^ energy electron irradiative treat- 
rent of the first and later layer or layers without subjecting the saran 
barrier layer to the harmful discoloration effects thereof. 

Cross-Unklng of the polyners may also be accoiplished chemically 
through utilization of chemical cross-linking agents, as is weU known to 
25 those of -skill in the art. For Instance, cross-linking a^ts. su^ as 
organic percacides or dialdelqrdes. have been used to cross-link polyedylene 
and copolyt«s. A general discussion of chanlcal »oss-li^ can 
be ^id at pagas 331 to 414 of volume 4 of the Encyclopedia of Polymer 
. Science and Technology. Plastics, Resins, Rubbers. Fibers published by John 
30 Miley & Sons. toe. and copyrl^ited In 1966. 
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DEI/OLED DESCRIPnC»J OF THE DFAMINC^ 



Referring to FIG. 1, a schematic view of an object 5 is shown skin 
packaged to a support 3. The object is of rectangular 'cross-section in the 
direction horizontal to the support. The support 3 is perforated Surlyn- 
5 coated cardboard (not shown). The film 4goesfraiithetpp2ofthe object 
5, down to wherein portion 1 of the film covers the support 3- • 

Referring to FIG- 2, a schematic view of a pencil 10 having sharpened 
point 9 is shw«i skin packaged with film 7 to si^jport 6 with the point 9 In 
the direction away froa support 6 and the eraser end adjacent support 6. 
10 . The support 6 is Surlyn coated cardboard (not shown) . Also shown is sane 
webbing 8 of film 7 about 2/3 of the way down frcm point 9. 



EXAMPLES 



The following Exaiiples illustrate the preferred enbodiments of the . 
invention. It is not intended to limit the invention tiiereby. 

15 All percentages indicated in the Exanples are percentages by 

weight, except the anount of Polyac was so small that it is indicated in 
parts per million (ppm) • 

The following materials were enoployed in the Dcanplesi 

Ttycol (TM) 5984 is a polyethoxylated cetyl alcohol (EEGA) 
20 stalled hy Booery Industries. 

Food grade ((MS) glyceryl monostearate aH-53-N was si5>plied by C. 

P, Hall. 

Alathon F-3445 is an EVA having about 3.5Z vinyl acetate. It was 
sillied by du Font. 



I 
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^ Dow XU 61512.08L is a VIDEE suppUed by Dow. Ihe ccgaiciDer Is 

octene; the nelt ixutax 1^ 0.80. and tiie density is 0.905. 

Dowlex cm) 2045.04 is a linear low density polyetlylene supplied 
by DOW Chmical CcnpaiQr. Midland. Mldilean. It has. a density of 0.920 ± 
5 0.002, the ca«««»Br is octaie; and the «lt Index is 1.1. Hereinafter, 
this is referred to as LLDEE.04 for brevity. 

Dowlex CM) 2045.03 is a linear low density polyethylene supplied 
by Dow Chffldcal Ccnpaisr, Ittdland, Midiisan. It has a density of. 0.920; 
• the ccBonaner is octene; and the i»lt index is 1.1. Hereinafter, this is 
10 referred to as 1U)EE.03 for brevlcy- 

Chmplex 3404 is a LDEE supplied by Chemplex Copany. Boiling 
Meadows, Illinois. 

EEE 8160 clear concentrate "antihlock is a ndcron siied sUica 
Which is a blend by wei^t of 9DZ IDPE (Dow Kesin 722) with lOZ Syloid 
15 378. The syloid is an infrared opaquefier supplied by Tetaor Apex. 

Polyox OM) is a polyetlylene oxide (PEO) sold by Itoion Carbide. 



ECAMPIZ I 

Using the method of slot dLe extrusion with a Paceniaker 3.5 inch 
(8 9 em) slot die extruder supplied by National Rubber Manufacturers, a 20 
20 ma (0.51 «n) thick film was made hawing the following coipositiont 
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Ingredient (Z) ™°TIAGES 

1UDEE.04 '^'S) 

5 CMS 0-5) > 1°°^ 

roo • 200 ppoo - 

EEE 8160 

Nexc, vsine sldn paddag machines supplied by MPak, tha fbUoMlng 
leans were skdn packaged with the film using a Svarlyn-coated perforated 
10 cardboard backing board as a siq>port: 

a) wooden block of 2-7/a inches X 5 inches X 9 Inches with the 9 Indi 
"length vertical to the cardboard? draw ratio was about 3.1:1; 

b) lead bride of 2 inches X 4 inches X 8 inches with the 2 inch 
a»ld«ness vertical to tiie cardboardi draw ratio was about 0.5:1; 

15 c) cylindrical soda can of 3-5/8 indies diameter X 4-3/4 inches height 

with the 4-3/4 indi helg^ vertical to the cardboardj draw ratio 
was about 2.3:1{ 

d) circuit board of 5 ind>es wide X < Inch thick X 6 inches long with 
the < ind» thickness vertical to the board* draw ratio was about 

20. 12sl; 

e) capacitor of 2-< inches diameter X 4> Inches hel^Jit with the 4> 
inch height vertical to the cardboard and the capacitor had < ind» 
tall multiple pointed pin connectors pointing in the vertical 
direction; draw ratio was about 1.7sli 

25 f) pointed wooden stldt of 1/8 inch diameter X 8< inches hei^t with. 

the 8< Inches helgjitt vertical to the cardboard» draw ratio was 
about 64:1; 
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g) podcet knife of about 3/16 inch X 6-3/4 inches height with the 
6-3/4 inches hei^t vertical to the cardboard and the exposed blade 
pointed vpt ratio was about 36:lj 

• h) inductor can of 2< Inches X 2 inches X 2 inches with a 2 tach 
5 thickness vertical to the cardboard and the can had pins pointing 

\3gi draw ratio was acbout 1:1. 

For all of these, the film was observed during sWn packaging. to 
over sharp points and comers, exhibiting excellent deep strengA and 
elongation. Ihe film did not split during the skin packaging. lh« is 
10 ^SLlarly noted for the pointed wooden stick ^J^'^^ 
^ly ll^ dra« ratio of about 64:1. The pacScaged lead teidc ^ t«ned 
^^^upslde do«n several ti^. iathough the brick weighed about 
10 oles (^t 12.1 kg), the film immobilized the te^ fl»ly. 
exlS^ excellent strength in packaging a heavy object, and dad not rap. 



IS 
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EXAMPIS n 



The film of Exanple I above was tested for its antistatic pro- 
Tha ability of each sample to dissipate a static charge was measured 
S'tTpfc^lS descrlbeTL Federal Test >^thod Standard lOlC. 
To^l -mectro-static Properties of Materials" (change notxce dated 
8 1982, on a static decay meter. Such meters are co^erdal^ 
^le su^ as the 406C static decay meter supplied by Electrot^ 
^3t^. ^. ^ept ^ ^er^ces «e in^^ ^ 



SS;ateT'at room ta^ao^e at less than Jbct 15.^^.^ 

5S stadc decay mster at 72' -73 i-li^s 

SSt ^t) at less than aboat 15Z relative humidity. The time for 9« 

of the charge to dissipate was then measured. 
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tabu: II 

Sanjple Decay Time (milliseconds) 

Film by Itself 725 
FUm skin packaged around wooden block 1585* 
5 *Decay time was tested on the side of the package fron the tall axis 

EXAMPLE III 

Several 4-mil thick nonolayer fUros were extruded by the hot 





bloun mettod as described above. 


These fntra «ere as follows: 

• 








TABUS IIIA 




10 


Fim 


POLYMER 


EFE 8160 


StBAD (MR) 




Al 


VLDEE 90Z 


lOZ 


Vane 




A2 


VEJSE 90Z 


lOZ 


6 




A3 


VUSBZ lOOZ 




None 




A4 


VLDFE lOOZ 




6 


15 


Bl 


IIISE.03 90Z 


lOZ 


None 




B2 


IIISFE.03 90Z 


lOZ 


6 




B3 


. I1BFE.03 lOOZ 




None 




B4 


IIi2FE.03 lOOZ 




6 




CI 


XUFE 90Z 


lOZ 


Nbne 


20 


C2 


WPE 90Z 


lOZ 


6 




C3 


UJEE lOOZ 




None 




Ob 


IDEE lOOZ 




6 




Dl 


EVA 90Z 


lOZ 


None 




D2 


EVA:90Z 


lOZ 


6 


25 


D3 


EVA lOOZ 




None 




D4 


EVA lOOZ 




6 



10 



15 
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Next using an AniPak skln-packagliig machine, various Itans were 
skin packaged.' For to ratios up to and including 7:1. stacks of cubic 
bSL H used, for dra. ratios of 10:1 and al«ve. rigid pl^tic 
cyljaders «ere used. Ordinary children's «coden cubic blocks of about 1 
X 1 inch X 1 inch (about 2.5 an x 2.5 « x 2.5 cnO «re skin packaged 
vith the various films to Surlyn-coated cardboard. Blocks «ere chosen be- 
cause vertical stacking readily correUted to approxiiiate draw ratio, x.e. a 
stadc of 5 blocks .«s about a 5:1 draw ratio. At a ratio 
the AnPak machine did not have enough head roan to contiiiue «i& tte 
blocks, so the rigid plastic cylli«3ers «ere used. ^ ^ 

partic^ draw ratio was rated as poor (the film spUt) . good ( the ^Ln d.d 
^TspUt but did not draw ti^tly to the base) or excellent (the f ita tow 
tifibd-y to the base and did not split). Adhesion was judged by relative 
caS,«rd fiier binding iiwolvea«it of the Surlyn coated c«dbo«d to the 
fiM when the fiM was pulled off the Surlyn-coated cardboard. The results 

are sunmarlaed in Table IIIB below: - 



TAWTB TUB 



20 FILM 



DEEP 
DRAW BAIIO 



DEEP DRAW 
P ERTOBMftNCE 



AKIESION TO 
SURLYN-OQAIED 
CAHDBOAED FERFOBMAKCE 



Al 



25 



30 



3:1 
4:1 
5:1 

7:1 
10:1 

12:1 

14:1 

16:1 



NT* 
NI 

Sealed with feu fibers 
bound 

NT - 

Sealed wltb few ribers 

t)Ound 

Sealed with few fibers 
bound 

Sealed with £ev fibers 
bound 

Sealed with few fibers 
bound 



A2 

35 



3:1 
4:1 
5:1 



X 
X 
X 



NI 
NT 

Poor Sealing 



DEEP DRAW iUDHESION ID 

DEEP PERTORMASCE 51JRLYN-0QATED • 

DRAWRATIO ^56r 6665 SmiEff CAHDBQAHD PERFORMANCE 



3:1 
4:1 
5:1 



7:1 
10:1 



3:1 



5:1 



3:1 
4:1 
5:1 



14:1 



X NT* 
X NT 



3:1 

4-1 X wx 

X Sealed vith few fibers 



bound 
X NT 



7.1 X wr 

lOil . X Sealed with few fibers 

bound 

3^2 . 1 X • Sealed with few fibers 

bound 

14 J 1 X Sealed with few fibers 

bound 

IQ.l ' X Sealed with few fibers 

bound 

3:1 * E 



X ... NT 



X Poor Sealing 

X NT 

A.i X NT 

Zl^ X Poor with few fibers 



bound 
X NT 



X Excellent with fibers 

bound 

12,1 X Excellent with fibers 

bound 

24.1 X Excellent with fibers 

bound 

2gjl X Excellent with fibers 



bound 



X NT 



4:1 3C NT 



X Very good with fibers 

bound 



X NT 

A.i X NT 

e.i X Sealed with some fibers 



bound 



7-1 X NT 

in!i X Excellent with fibers 

^^'^ bound 

X ExceUent widi fibers 

^^"^ bound 

Excellent with fibers 
bound 



^g.j^ X Excellent with fibers 

bound 



Fim 

B4 



DEEP 
DRAW RATIO 

3:1 
4:1 
5:1 
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DE^ DFAN 
PERTORMANCE 

X 
X 
X 



ADHESION TO 
SUHLYN-OQAIED 
CABDBQABP gBgt}RM^NCE 

NT 

NT ^.^ 
Sealed witli sazs fibers 

bound 



Ccoparison 
CI 



10 



15 



3:1 
4:1 
5:1 

7:1 
10:1 
12:1 
14:1 
16:1 



X 
X 
X 

X 
X 
X 
X 
X 



NX 
NI 

Sealed with 

bound 
NT 

Poor sealing 
Poor sealizig 
Poor sealing 
Poor sealing 



jabers 



CcDparison 
C2 



20 



3:1 
4:1 
5sl 

6:1 
7:1 



X NT 
X NT 

X ' Very good with nbers 

bound 
X ■ NT 
X NT 



25 



30 



CcnpazisoQ 
C3 



3:1 
4:1 
5:1 

7:1 
10:1 
12:1 
14:1 
16:1 



X NT 

X NT 

X PcxDr with few fibers 

bound 

X NT 

X Poor sealing 

X Poor sealing 

X Poor sealing 

X Poor sealing 



35 Coopazlsan 
C4 



40 



3:1 
4:1 
5:1 

6:1 
7:1 



X 
X 
X 

X 
X 



NT 

NT ... 
Sealed with sans fibers 

bound 
NT 
NT 



Ccoparison 
Dl 



45 



3:1 
4:1 
5:1 



X 
X 



NT 
NT 

Poor with few fibers 
bound 



10 



DEEP 
DRAW RATIO 



Gcqparisoti 
D2 



Gooparlson 
D3 . 



3:1 
4:1 
5:1 

7:1 



3:1 
4:1 
5:1 
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DEEP IStAW 
P ERFOroftNCE 



X 
X 



X 
X 



ADHESION TO 

SURLYN-CQATED 
CABDBQABD PEREPRMftMCE 



NT 
NT 

Poor with few fU)srs 

bound 
KT 



NT 
NT 

Poor with few fibers 
bound 



15 



20 



.25 



30 



35 



Caapsrisaa 
D4 



3:1 
4:1 

,5:1 

7.-1 



X 
X 
X 



NT 
NT 

Poor with few fibers 

bound 
NT 



*^ "i^'J^'b^teen frm Table im. the deep draw raidxD 
for VIDPE, IIDPE and UPE (flM sanples Al through C4), but only good or 
poor for EVA (fito samples Dl through D4). Thus, the deep draw of the 
linear ethylene/alpha-olefln films of the Invention was superior to that: of 
EVA. Also, irradiation laproved the adhesion to the Surlyn-coated cardboard 
for III2PE, IDPE, and EVA. 

Next, it was Illustrated that the linear etlqrlene/alpha-ol^hin 
fito of invention were superior to conventional IDPE filffls. With the VIDPE. 
IIDPE and IDPE (but not EVA) films, pencUs (like that illustrated in FIG. 2 
but not sharpened) were sWn packaged In the vertical direction. The 
pencils had a dlanster of about 0.29 inch (about 0,74 em) and a hel|^it of 
about 7.5 inches (19.1 an). The blunt, unsharpened end of the pencils was 
auay from the cardboard and the eraser end was adjacent the cardboard. 
Ifebbing occurred about half way down the pencils. The results are 
somarlzed in Table HIC below: 
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5 


Al 




A2* 




A3 




A4* 


10 


Bl 




B2* 




B3 


15 


B4* 




CI 




C2* 


20 


C3 




C4* 


25 


to 



DEEP 
RATIO __ 



26:1 
26:1 
26:1 
26:1 



26:1 

26:1 
26:1 

26:1 



DEEP DBAN 
PERTORMAigCE 



X 
X 
X 
X 



X 
X 



atcenpted 26:1 
acteopted 26:1 

actes^ted 26:1 
attsi^'Ced 26:1 

^Irradiated at 6 HR. 



X 
X 



X 
X 



ADHESION TO 
SURLTO-OQAIH) 
CARDBOARD PggPBMANCE 



Tacky but no fibers 
ScKze fiber involvemenc 
Tacky but no fibers 
Some fibers and card- 
delaisixsation * 

Very nodest fiber 

Involvement 

Soma fiber izivolemnent 

Very mdest fiber 

ixTvolvement 

Soze fibers and card** 

board cteLLandnation 

Tacky but no fibers 
Some fibers and card- 
iDoard delanxination 
Tacky but no fibers 
Some fibers and card- 
board delamination 



All irradiated sWn packaged pencUs listed to an angle of about 20« 
«se support. WMle it is not intended to be 
tound to any theory, it is oelleved this «as due to the irradiation naklng 
STli^ s7t»ugh^t it pulled the pencil Instead of allowing it to ren«^ 
substantially vertical.. 

All the IDEE film samples (CI to C4) edited <^ ?f 

,« A ^™J«en at an attenpted dra/ ratio of 26:1. «hereas the VIUPE film 

. ^ dra. at a draw ratio of 26:1. ^ "^"^jl^^fZ 

eSlene/alpha-olefln fttas of the Ixwendm is superior to that of con- 

ventional IDFE. 

35 While certain representative erfx>di»ents and details h«e been 

sho«n for ^ purpose of iUustration. ™ "^^^ ^ ^ 
fotmOations described above can be nade without departing fran the In 

vention disclosed* 
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CLAIMS 

1. A skin packaging film conprlslng If near ethjrlene/alpha-olefln co- 

2. The film of claim 1 having- a draw ratio of about 20:1 or higgler. 

5 3. The film of .cOalm 1, wherein said linear ethylene/alpha-clefln 

copolymer is In blend with a polymer which is ccopatlble with said 

etiylene/alpha-olefln polymer and is selected frcxn ethylene/alkyl-aczylate 

copolymsr, ' hi^ density polyethylene (HDPE) , * low density polyethylene 

(IDPE), ettylene/vinyl acetate (E7AJ, ethylene/propylene copolymers, and 

10 copolymers of an alpha-oleSn having the formiila RHD<H2 ^re R is H or 

to Co allcrl and aii alpha,beCa-ethylenicaUy unsaturated carbooQrlic acid, 
o 

and mixtures thereof. 

4. The filtn of rl?'^"' 1, further including a barrier layer, 

5. The film of claim 1, i^iereln said film has been irradiated at a 
13 dosage up to about 20 MR. 

6. A skin package c uupri sing a support of a material adapted for 
bonding to one face thereof of a polymeric film, an article on said 
face of the support, and a polymeric film comprising linear ethylene/alpha- 
olefin copolymer. 

20 7. A skin packaging process ccnprislng: 

a) placing an article to be packaged on a supports 

b) positioning a film of linear ethylene/alpha-olefin copolymer 
above said article and support; 

c) heating the film; 

25 d) evacuating gases from the space between said film and said 

s u pp or ts and 



V 
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10 



e) ■ sealing said film against said support. 

8 ■ A skin packaging film caqjrislng linear ethylene/alpha-olefin co- 
polyne^. said film being suitable for skin^^packaging higfi profile or heavy 
articles. 

9. A skin package canprising a support of a material adapted for 
bonding to one face thereof of a polymeric film, an high-profile or 
heavy article on said face of the support and a polymeric film 
comprising linear ethylene/alpha-olefln copolymer deformed • 
around the article and bound to tbe support. 

v^O. Aa antistatic dd n packaging film'ccn?>rising antistatic linear 

edylene/alpha-olefln copolymer. 

11 The antistatic film" of claim 10, said film being 
sufficiently def ormable thereby hi^ profile or heavy articles can be sWn . 
padcaged wldi tbe film. 

12 -The antistatic film of claim 10 vherein said linear 
ettylene/alpha-olfin copolyi«r is in blend with one or more antistatic 
agents chosen frcm <a> one or «n:e fatty acid esters of polyhydroxy alcohols, 
(b) one or msre polyalkocylated cai?>ounds. or a mixture of (a) and (b). 

13 The antistatic film of * claim ID wherein said linear 
20 etlylenl/alpha-olefin copolymer Is in blend with glycerol monstearate. 

polyetho:^lated cetyl alcohol, and polyetlqrlene ojcide. 

lU The antistatic film of claim 10. ^*ierein said film Is able to 
dissipa^ an applied cbaige of 45000 wits direct current in about 2000 
silllsecands or less. 

15. A skin packaging process for packaging an electro-statically 
sensitive Item cuuprising: 

a) placing the itan to be packaged on a support; 
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b) positioning a film above said item; 

c) heating the film 

d) drawing a vacuum between said film and said si?>port; and 

e) drawing the fi lT" over and around the iten forming a heat seal 
5 with the supporti 

f) wherein said film cooprises an antistatic linear ethyleie/ 
alpha-*ole£in copolymer film. 

16. The process of claim 15, said film being sufficiently deformable 
whereby'high profile or heavy articles can be skin packaged with the film. 

10 17. Ihfi process of claim 15 wherein said linear etJQrlene/alpha-olefln 

copolyner is in blend with one or more antistatic agents chosen frcm (a) 
one or imre fatty acid esters of polyhydroxy alcohols, (b) one or more poly- 
allaasrylated coBix3unds, or a mijcture of (a) and (b). 

18. The process of claim 15 wherein said linear etl^lene/alpha-olefin 
15 copolymer is in blend with glycerol monostearate, polyethoxylated cecyl 

alcohol, and polyetlylene oxide. 

19. Ihe antistatic film of claim 15. wherein said film is able to. 
dissipate an applied charge of ±5000 volts direct current in about 2000 
milliseconds or less. 

20 20. A skin package ccmprising a support of a material adapted for 

thermal bonding to one face thereof of a polymeric film, an article on said 
face of the support, and a polymericfilm wherein said film ccaprises anti- 
static T<r>^«T> ethylene/alpha-olefin copolymer. 
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